WD 2009/ 152926PCT/ EP2009/ 003706 1 Bernd Hansen,
Tal str. 22-30, 74429 Sul7bach-Laufen Device for

Filling Containers - The invention relates to a
device for filling containers, conprising an
arrangement for feeding filling material to at |east

one dosing systemwhich forns a flow path in which

WO 200bhef®si S a dosi ng val ve which can be openeg dﬁz%ﬁ%osmﬁ
for the duration of the dosing processes in or

deliver the dosing amounts pf the filling material to
the pertinent containers by way of at |east one
filling Iine. In the pertinent prior art, a
syst em whi ch economi cal |y enabl es aut omat ed nol di ng
(bl ow nol di ng or vacuum nol ding), filling, and

sealing of containers is known under the trademark
bottel pack(r). Wen the indicated containers are to
be filled with sensitive products, for exanple,
pharmaceuticals, on the one hand the internationa
standards for aseptic packagi ng nust be satisfied,
and on the other hand it nust be ensured that during
each filling process a specific dosi ng anount is

must “be. TR ABE T eretorhy Suebisraciedon

especi ally when h|gth ef fi caci ous pharnaceutlcals

are invol ved. ] .
Device for Filling Containers

The invention relates to a device for filling containers, comprising an arrangement for
feeding filling material to at least one dosing system which forms a flow path in which there isa
dosing valve which can be opened at least for the duration of the dosing processéé in order to deliver

the dosing amounts of the filling material to the pertinent containers by way of at least one filling

line.

In the pertinent prior art, a system which economically enables automated molding (blow
molding or vacuum molding), filling, and sealing of containers is known under the trademark
bottelpack®. When the indicated containers are to be filled with sensitive products, for example,
pharmaceuticals, on the one hand the international standards for aseptic packaging must be satisfied,
and on the other hand it must be ensured that during each filling process a specific dosing amount is
filled in, and the quantity of the filling amount must be maintained with the greatest precision,

especially when highly efficacious pharmaceuticals are involved.

To meet these requirements, in a device of the initially named type which is disclosed in
document EP 0 418 080 B1, for each filling line which is assigned to a pertinent container to be

filled, there is a dosing valve which opens and closes in a time-controlled manner by means of




To neet these requirenents, in a device of the
initially naned type which is disclosed in docunent

EP O 418 080 B I, for each filling line which is
assigned to a pertinent container to be filled, there

is a dosing val ve which opens and closes in a
time-controll ed manner by neans of WD 2009/ 152926

WO 26697{ 552009/ 003706 2 el ectronagnetic actuation, the
opening time for each dosing process bei ng ®ISER2009/003706

such that at a set buffer pressure of the filling
material which is available #n a dosing distributor,
t he desired dosing amount flows through the dosing

val ve during the opening tinme. Based on this prior
ect of the invention is to nake avail abl e

t he obj
clectroflupcnicdEigion e oarrineime Forometddsperalth biddhosen such that at a se
buffer phafactesd i-ncr ed dosing accuracy conpare

to the pr i%ﬁgga‘?’t&ehgf Whid *Ft?i"%l?%hﬁ 18 grdopigg distribatoedhe desired dosing
amouniies tongh the dbking valvemiiRNhbYpaiAqyice Whi ch has the
ty.

features of claim1l in its entir
Based on this prior art, the object of the invention is to make available a device of the

aforementi ichi i i
nitoned type which is characterized by increased dosing accuracy compared to the prior art

This object is achieved according to the invention by a device which has the features of

claim 1 i its entirety.

_Accordingly, one essential feature of the invention consists in that downstream of the dosin
valve there is a controllable means by which a suction action can be produced on the flow path )
when the respective dosing processes are completed, specifically when the pertinent dosin;) valve
closes. When the dosing process is ended, in the filling line this yields a suction action which causes
return suction of the remaining liquid out of the filling line or at least prevents dripping of liquid

afterwards. A maximum of dosing accuracy certainly can be achieved in this way.

| In advantageous exemplary embodiments, between the dosing valve and the filling line
there is a choke site, which constricts the flow path during the dosing processes, in the region of th
choke site there being a movable control element which defines the width of thej flow path e
depending on its position setting and which can be transferred into 4 position which “fdens the fI
pat'h at the choke site by forming a bypass when the means which produces the suction action js Ow
acn.vated. The choke site, which in interaction with the time control of the opening time of the
dosmfg valve determines the dosing amount, in interaction with the control element which defines
the width of the flow path also forms a part of the means which produces the suction action and

whose i nct ists i
Operating principle consists in that the movable control element forms a widening in the f]
e flow



Accordingly, one essential feature of the invention
consists in that downstream of the dosing val ve there
is a controllable neans by which a suction action can
be produced on the flow path when the respective
dosi ng processes are conpl eted, specifically when the
erti nent dosing valve closes. Wen the dosin
WO 2005416%9%5 is ended, in the filling line thi sPQiTgfrP&gO%ﬂﬁmﬁ
suction action which causes return suction of the
remaining liquid out of thelfilling line or at |east
prevents dripping of liquid afterwards. A maxi num of
dosi ng accuracy certainly can be achieved in this
way. | n advantageous exenpl ary enbodi nents, between
path as at hypagesiteghvld site, mmdtitgian 4ni dolagegnent ofghe inbigde golumeaf the flow path
dth cho%e i%g% whi ch constricts the flow path during the
an “S@B§'W§%&' Esses, in the region of the choke site
t here being a novabl e control el enent which defines
the wwdth of the flow path depending on its position
Tetariangpnentiowhis chneanobent hegdsdnsaeeesly mads wich et the owwans which
ich widens.the flow path _at; the.choke site b
produce ikt 35455 5% 68mit BN BRR s QU ORI K5 SiiBe ppfae whose
diaphragfihehicR fora tHeQRovblddtntrd Bé|@dlent RethGReKE clvbib€ sidwhlihitd the flow path
interaction with the tinme control of the opening tinme_ .
at the chejfe 3itg andjers whepevaihar sopErl sidsiafegative §1e85¢ e berbligd fof producing a

- 1At er Lon. W t i.ch [: .
sucton dp Al kalie BeilhAaM £ s SRR M AR gons the fow
path and mh@gs]ifapiodhcep Hadkiessn idvensudid fillinabitd. brthesedxwhplas embodiments
operating principle consjsts in.that the noyahl e )
the meang ghichgrodieamibp suqtion REHep RichERst ep ﬁy?]ﬁ eSPrf! S’%“P{%PHS““CHOH'
as a bypass of the choke site, resulting in an
enl argenent of the inside volune of the flow path and
Thhdssispvatd @nfal obeddinaast by a diaphraghh salee marngyersondingly
d thi s connection can be advantageously made such that
advantagequs ABORS whi ch produces the suction action is formed
by a bypass val ve designed as a di aphragm val ve whose
di aphragm which fornms the novable control el enent
Apjespecially compact land simpls siaetwe i e desiuthwsiemonn paa¢hieyied when the

. he chpoke site and on whose r [ ..
dosing vl 0 e Cotts O SRR P hhh o lfindiea by o
diaphragrs gteh®ing akhE @R fidw paler to cause the diaphragmto

execute a deflection notion which widens the fl ow

pat h and whose |ift produces the suction action on
{ 08erfih kL iRg dd P RRS L P S L
f e GrRf e B verhe o BRSA AR Bl 0 ‘
bypass vatlrain@aherdsizieditioy, b, iegpee reapdeyivs tlopideosons tandi 6t ¢lion deflection
The dgsi ng valve can al so be fo a di aphr .
movernenpu) @ 14 TE0 ETRER OB ?@WP&% %%éﬁ%@g%mf@ii? the Closing side
alternately an overpressure as the closing pressure and an underpressure as the opening pressure can

be applied to the pertinent dosing valve and to the pertinent bypass valve by way of assigned control

lines.

Advantageously, the arrangement can be made such that for a plurality of filling lines

respectively assigned dosing units are combined in a dosing block, the input sides of the respective



An especially conpact and sinple structure of the
dosi ng system can be achi eved when the dosing val ve
and downstream bypass val ve are di aphragm val ves
whi ch are controlled by a joint diaphragm extending
al ong the fl ow pat h. In order to support the
nmovenent of the di aphragm both at the dosing val ve
wo 200484 the bypass valve into the rest posi picampioo003706
I'nto the respective closed position, and to elicit
defl ecti on novenents out of,the rest position, on the
control side of the diaphragm opposite the closing
side alternately an overpressure as the cl osing
pressure and an underpressure as the opening pressure

. lied h 1. ' .
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buffer phek O8RS - Advant ageously, the arrangenment can be
made such that for a plurality of filling |ines
respectively assigned dosing units are conbined in a

Qsi;ng . bl ock, ., t he.j ' : el :
e e S e
dosing vafvet hel Byiphdsivaresraidewhiah isdoiohoi 1o thettbsingaydet aba fshele.
pressure. In such a design, in the dosing
bl ock there can be a di aphragm which is assigned to

]%1'(')6?%%95111 08 ﬁg'i %fgsg}gﬁggck? WRABDHHYAIVES b ﬁ@gg@ﬁﬁﬁ@in%l% on the bypass

ntot systemas ‘a whole. i
valves fioped adnraon dntrb] K, svhile $orrige bintroksidasioé theidigphraggnercthn dosing

be triggered . jointly on.t bypass valves from a
valves, R BHE GOR bl AT eof B E R BRSPS o

t he di aphragm on the dosing val ves, each filling line

has its own control line for pressure and negative .
‘Preapwmtion isThiilphbenwivsingiose gearanlus gmbadisrntdiong ipHe drawings.
exenpl ary enbodi nent shown in the draw ngs. -

- FIG. 1 shows a side view of only the dosing block with the pertinent distributor of filling
material of one exemplary embodiment of the device according to the invention, which view

is approximately half-size compared to a practical embodiment,

- FIG. 2 shows a section which has been enlarged compared to FIG. 1 according to the cutting
line 1T — 1T from FIG. 1;

- FIG. 3 shows a schematically simplified vertical section of a device for producing and
filling containers, one filling line being shown which is connected to the pertinent filling line

output of the dosing block shown in FIGS. 1 and 2; and

- FIGS. 4a to 4d show schematic sketches in illustration of the construction and manner of
operation of the dosing valve means according to the exemplary embodiment of the

mvention.



FIG 1 shows a side view of only the dosing bl ock

Wth the pertinent distributor of filling material of

one exenpl ary enbodi nent of the device according to

the invention, which viewis approximately half-size

conpared to a practical enbodinent; FIG 2 shows a

section which has been enlarged conpared to FIG 1

WOZOO%’PS@%ﬁéﬁ ng to the cutting line TI-TI from RrCI/EP2009/083706

shows a schematically sinplified vertical section

of a device for producing and filling containers, one
filling Iine being shown which is connected to the
pertinent filling |ine output of the dosing bl ock

shown in FIGS. 1 and 2; and FIGS. 4a to 4d show

chematic._sketches i 0 i [ o0 Qf : ins a plurali
TSR SRR AL BN dconin
of dosingVeki¥is el ficaAly eeEdtiing té BIG. He fixengsisag pysterholl wishtarggombined in

the invention. 5 The |nvEPﬁJon |sh§£9£ah@§ﬁl iquid o be
a commopelosing bisickd- Tam axemmppe dsHORHN Oh 198 T WHELMsdia

in i§ Ry 'iH%fP don DOLSY IR hf 5 Gathlrtheas@ithlogk 1

fﬂkd“l?Bﬁ%?égaff ?&?eeﬁig%ging sysﬁgﬁgﬁghagich are é&
receives G Mguidgtlinmated ainmima fatddinn g, of vdokh anly Fifonag neeisd in F1G. 1. In

di stributor of fillin terial .3.in whi t [d QU .
the course 61 pReTaiqny b dping %YSEﬁﬁfgﬁe?R?.{nge °BEitte %‘%ﬂgsgé’ G gt gt e
line 9 (Iil%fwigehﬁ)t g@ﬁ%{ﬂ%récy BB _l? PALE Riihgtine 9deds Ro ddvivekwllich is not shown
receives the liquid filling material via a feed |line
in FIG. 17for pfodnbing hndfilling gofiteinersr Hr axample.adicvige peogrding to|the P‘?‘Pé?m
urse of operation, the dosing systens 5 deliver the

bottelpacgo §YSigh-amount s to a corresponding filling line 9
(likew se not all nunbered in FIG 1). Each filling

line 9 leads to a device, which is not sh .in EIG.

OF hi dovies, oukydiigs AT FAIISHGo T APRITGHE o S ngihpfiis spparent
from mis%g%?é{ iegc T53L %ifsg&istl?astaq‘ﬁlhﬁﬁ%rgqtlt&ll Pask éﬁ&, whYcdhli§Bthe top in
the figure, there is a supialy head 13 for supply of channels in the filling mandrel 11 with media. As
FIG. 3 shows, on the supply head 13 the pertinent filling line 9 is copnected to a filling material
channel 15 which runs centrally in the filling mandrel 11. The filling material which has been
supplied, dosed by way of the respective filling lines 9, emerges on the lower, fill needle-like end 17
of the filling mandrel 11 for filling of a respective container 19, which is formed ina fomﬁqg device

21 according to the aforementioned bottelpack® system from plastic tubing 23 which is produced by

means of an extruder head 25 from plasticized plastic material.

| FIGS. 2 and 4 show details of the dosing units 5 combined in the dosing block 1. As is
apparent, on a flow path 27 which runs between the feed line 7 and filling line 9 two valves are
connected in succession, specifically an upstream dosing valve 29 and a bypass valve 31 conversely
located downstream. Both valves are diaphragm valves with a diaphragm 33 which is preumatically
controlled for deflection and resetting movements. The diaphragm 33, which is preferably made
from a plastic material such as PTFE or a rubber material, 18 common to ‘both valves 29 and 31 ofa

dosing system 5, and also common to all dosing systems 5 contained in the dosing block I; i.e., the



O this device, only FIG 3 schematically shows a

production and filling unit. As is apparent fromthis

figure, each of these systens has a filling mandre

11 on whose end, which is at the top in the figure,

there is a supply head 13 for supply of channels in

the filling mandrel 11 with nedia. As FIG 3 shows,

supply head 13 the pertinent fillingciimreo®/ 003706

“K)zmggﬁ%ggted to a filling material channel 15 which runs

centrally in the filling mgndrel 11. The filling

mat eri al whi ch has been supplied, dosed by way of the

respective filling lines 9, energes on the |ower,

fill needle-like end 17 of the filling mandrel 11 for
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in order td @ywﬂessa% oM Pative PEcshet wetha cortve] §ided’ bi the dizplang 33 on the
filTing line 9 two valves are connected in
respectig fypess ¥rlya 21 speci fical |y an upstream dosi ng val ve 29
and a bypass val ve 31 conversely | ocated downstream
Bot h val ves are di aphragm val ves with a di aphragm 33
- IESC o fostdpreibmitiardiohythe dotingivsethsSovoriehs showinom @adosing valve
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i ndi vi dual application of pressure or ﬁggtévg the dosing valve
valve 29n 8eslirsed pesitiamewbdnthedypas qalvg 31 isrpnenes Jechpethe dosing valve
0518 YAV E AR 31 tnBhd b&th vAINE PNEHTRLA e closed
29 open, ‘%Hl‘?g%f tl))éoﬁiﬁs Vea?’rlelg ﬁfg)%r%c)é e Fﬂe%%f’ﬁg‘k’%'_\}%féé' s val ves 31 alelc ose
position, VMR TAGPRELTan shode fralkingval30 29 whsgtaridshalyprenvatve 31 open. On

the bypap e TIehers 4 s oL 1ok et P B TRt Sl bk gy the et
position §13ﬂ1% E}Zstt&? ?ﬁ&c&) iﬂ@re&%&%@d&éﬁl MBodds, the dosing FAIGS29 &al Bedng closed

ustrate "how the dosing systenms 5 work. As .
while thsbygass vadve 11heircths open pasitice. Rohiggebygyins of Hiepsp®s velike 31 in

t he trol side 37 of the diaph 3 th i :
wic o b oy S T30l SR S 27
significah @I RRnal cdriSrdi RRAY AAEVAR BabyHaes Weld gl eed whenling to the

negative pressure is applied to the control side 37 |
volume dfthevaeypasfive ttambeedivdlite thedwpess vlyad ] gprrppasgage ngyonly via the

.whi.ch the osi L.e .cl osin i ge. [ :
chote s 0 ReRBRH DB AP el RN A e
dosing vhiRE 99 thehQB RAAt ithéeayg)@s%ﬁ/@lvé@;i it Hoscdcatsete ojzenf thy padsage of the
the pertinent valve 29 or 31. FIG 4a sho

the.,
choke sitgdd iimgonyaiciien 2dthithe time-centedied Jesdh ofi %’ﬁf}m&ﬁm?tlh% Q?%%% valve 29
d .bé&% s .val ve %1 is opened. FIG 4b shows the dosing
eterming 0588 FPEH" whi | e the bypass valve 31 is cl osed.
FIG 4c shows both valves 29 and 31 in the cl osed
position, while FIG 4d in turn shows the dosing
val ve 29 cl osed and the bypass val ve 31 open. On the
bypass valve 31 there is a respective choke site 41
on the flow path 27. FIG 4a shows the rest position
of the systemprior to the respective dosing process,
the dosing valve 29 still being closed while the
bypass valve 31 is in the open position In this open
position of the bypass valve 31 in which the
di aphragm 33 is deflected into the spherica




7 FIGS. 4c and 4d illustrate the conpl etion of

t he dosi ng process by closing of the dosing valve 29

(FIG 4c). After conpleted closing of the dosing

val ve 29, the bypass valve 31 is opened as shown in

FIG 4d. The correspondi ng defl ection notion of the

di aphragm 33 into the spherical cap-shaped space 43
WO 200088286t 0 a consi derabl e wi deni ng of the fl| @WIPER2002703706

at the bypass valve 31. This lifting notion of the

di aphragm 33 with the dosing val ve 29 cl osed produces

a suction action which causes return suction of

liquid fromthe downstreamfilling |ine 9. As

al ready nentioned, the dosing amount is determ ned by

RIGSe4cafitadallusdhtd th@c@iﬁ;ﬁlaiﬁmﬂd‘f e dBPRPre@sy dlbeng of the dosing
ective dosing valve 29 via the individua

valve 29;(5&3@1 iAdtcg entnleter slosiog of theelosing alsn 2 dle biwagnvalyee 1 is opened as
shown ii] Hd 39 Iryle cgﬁrésgat%rel&ﬁg ggﬁecﬁgﬁ Argee 0?%%labmggxéﬁéltlﬁt8ftﬁegs§;hencal cap-

osing sy pneunatic co

shaped s}MUeGIB l¢els mmeldt:mblehaﬁerb@g dilghé flb@gatheXy. at the bypasstvalve 31. This
houl d be noted _that for conv?ntlonal cl eani ng and

lifting mgfl;cg}. ofjthe dipphapenng 4 sithdhe desmgalye9,qlosgd prpduces a suction action which
causes re%ﬁﬁ‘é&é%foh%ﬁﬂipldéf e Bk %o&rﬂ&re%ﬁlq{ﬂ Og’ ddre production
phases osing valves 29 an e bypass val ves 31
are controlled into the open position. Thus, the
un ed flow 27 is avai,l able rLthro
AR Rgersinacs R stz oot ReRER e B g opgd g e alration of
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Vi a |ne 7, dosing system5, and filling
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feeding filling material to at |east one dosing
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15 of the pertment filling mandrel 11.



suction action on the flow path (27) and that there
is a control nechanism (39) which activates the neans
(31, 33, 43) which produces the suction action
dependi ng on the dosing processes whi ch have been
ended by closing of the dosing valve (29). 2. The
devi ce according to claim1, characterized in that

WOZGO? Lwegn the dosing valve (29) and the fill ipegkrIn89/003706
g) there is a choke site (41) which constricts the

flow path (27) during the dgsing processes and that
in the region of the choke site (41) there is a
novabl e control element (33) which defines the width
of the flow path (27) depending on its position
setting and which can be H%Q%§§erred into a position
whi ch wi dens the f|OM/pth ( at the choke site
(41) by form ng a bypass when the nmeans (31, 33, 43)

whi ch produces the suction action is activated.jﬁh )
Aievige (i SdingCoBHICHgCABPTETIRE H BLanggiRanh ) o1 iyekng fling material to
h ' i i an- i
TR LS DyRINAE SRS P R0 Mg e
(BhpwhicH caphr @gned 83aswfor e dueation of the dnowairoeess ondrder to deliver

o GovmsaroEe a1 s melfaRRL P B opfinert) g gay of aeast
o fing® t(bﬁlchalg%r&é& In AP BRALNE SRESSBY LEhE ﬂBw?J;ath (27)

app of“produci ng a suction action in order _
dauseednne! He dpmgagrive (23) hase resess (tle3% 4dkfor eptidney producing a

not i Wwhi i d f th (27 d . wh i fit.
BRUES phdloet ron e r ol bROE ot Fip GRS Ty hien

2B dhbandBhfig3 ACB04 T gch ?‘o_@{l@is Meuctihcast @ped® el ditthe dosing
that the dosing valve (29) is fornmed by a di aphragm

predevses Whichiaee bieonicodedblecdpringigf the desing vihwe, (29).
characterized in that the dosing valve (29) and
downst ream bypass val ve (31) are di aphragm val ves
2. ™ideticah ot toQlidied . biyaracteli i tgrbetiddh tiexdosingivalye (29) and the
along the flow path (222 and which is commop Eo t hem )
filling Iine (9) there is a choke site (41) which constricts the flow path (27) during the dosing
processes and that in the region of the choke site (41) there is a movable control element
(33) which defines the width of the flow path (27) depending on its position setting and
which can be transferred into a position which widens the flow path (27) at the choke site

(41) by forming a bypass when the means (31, 33, 43) which produces the suction action is

activated.

3. The device according to claim 2, characterized in that the means which produces the suction
action has a bypass valve (31) designed as a diaphragm valve whose diaphragm (33) which
forms the movable control element with its one closing side (45) delimits the flow path (27)
at the choke site (41) and to whose other control side (37) a negative pressure can be apphed
for producing a suction action in order to cause the diaphragm (33) to execute a deflection

motion which widens the flow path (27) and whose lift produces the suction action on the

filling lme (9).



6. The device according to claimb5, characterized in
that on the control side (37) of the diaphragm (33)
opposite the closing side (45) alternately an
overpressure as the closing pressure and an

under pressure as the opening pressure can be applied
to the pertinent dosing valve (29) and to the bypass

WO 200925326 (31) via assigned control |ines (35, P8R)EP2009/063706

10.

The device according to one of clains 1 to 6,
characterized in that for aplurality of filling
lines (9) respectively assigned dosing systens (5)
are conmbined in a dosing block (1), the input sides
of the respective dosing val ves (29) being connected

(ﬁvﬁg Q&Bﬁggﬁtcﬁﬁg@ Qf) %&éﬂz@é i 118 thé H(l)élﬂg\faﬁ%t Cfg@j i@kormed by a

a set er pressure. Vi ce

ghvﬂmio claim?7, characterlzed in that in the
d05|ng bl ock (1) there is a diaphragm (33) which is
assigned to the dosing val ves (29) and bypass val ves

13%%@@%%&%} 'C?&}ﬁmaét&z@i in €2ShOGosESEBE 26 Phd downstream

evice according to claim8, characterized in _
Hyhasts viloe (X1herechaphraim saldes WS argtontodled bz p diapragrd3d}y) extending
t he, dosi 9) for each filling line (9)
a@ﬁ@ﬁ“ﬁ%%”Ptg%%éﬁm§8%W$Hfz@?ﬁ%% ?T for pressure and
negati ve pressure. 10. The device according to claim
9, characterized in that a common line (39) via which

Taedegat doverdmeds slaia 5 hargséerppin e ondhe emivgl tighESguef the
dla ¥ a\ér%t(l_’a %nop%fosﬁeht?le cl%sﬂag %fde YZ%) gﬁ«?rﬂﬁtel%%@erpressme as the closing

pressure and an underpressure as the opening pressure can be apphed to the pertinent dosing

valve (29) and to the bypass valve (31) via assigned control lines (35, 39).

The device according to one of claims 1 to 6, characterized in that for a plurality of filling
lines (9) respectively assigned dosing systems (5) are combined in a dosing block (1), the

input sides of the respective dosing valves (29) being connected to a common distributor (3)

of the filling material which is under a set buffer pressure.

The device according to claim 7, characterized in that in the dosing block (1) thereisa
diaphragm (33) which is assigned to the dosing valves (29) and bypass valves (31) and

which is common to all dosing systems (5).

The device according to claim 8, characterized in that for the control side (37) of the
diaphragm (33) on the dosing valves (29) for each filling line (9) each has its own control

lines (35) for pressure and negative pressure.

The device according to claim 9, characterized in that a common [ine (39) via which a

negative pressure can be applied for simultaneous activation of the respective means which



10 produces the suction action is assigned as a
control nechanismto the control side (37) of the
di aphragm (33) on the bypass valves (31).
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produces the suction action is assigned as a control mechanism to the control side (37) of the

diaphragm (33) on the bypass valves (31).



